Is Climate Change Predictable? Really? by Dannevik, W P & Rotman, D A
UCRL-TR-217203
Is Climate Change Predictable?
Really?
W. P. Dannevik, D. A. Rotman
November 21, 2005
 –2– 
Disclaimer 
 
This document was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor the University 
of California nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process disclosed, or 
represents that its use would not infringe privately owned rights. Reference herein to 
any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States Government or the 
University of California. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or the University 
of California, and shall not be used for advertising or product endorsement purposes. 
 
Auspices Statement 
 
This work was performed under the auspices of the U. S. Department of Energy 
(DOE) by the University of California, Lawrence Livermore National Laboratory 
(LLNL) under Contract No. W-7405-Eng-48.  The project (05-ERD-048) was funded 
by the Laboratory Directed Research and Development Program at LLNL. 
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Project Description 
 
This project is the first application of a completely different approach to 
climate modeling, in which new prognostic equations are used to directly 
compute the evolution of two-point correlations. This project addresses three 
questions that are critical for the credibility of the science base for climate 
prediction: (1) What is the variability spectrum at equilibrium? (2) What is 
the rate of relaxation when subjected to external perturbations? (3) Can 
variations due to natural processes be distinguished from those due to 
transient external forces? The technical approach starts with the evolution 
equation for the probability distribution function and arrives at a prognostic 
equation for ensemble-mean two-point correlations, bypassing the detailed 
weather calculation. 
 
Expected Results 
 
This work will expand our basic understanding of the theoretical limits of 
climate prediction and stimulate new experiments to perform with 
conventional climate models. It will furnish statistical estimates that are 
inaccessible with conventional climate simulations and likely will raise 
important new questions about the very nature of climate change and about 
how (and whether) climate change can be predicted. Solid progress on such 
issues is vital to the credibility of the science base for climate change 
research and will provide policymakers evaluating tradeoffs among energy 
technology options and their attendant environmental and economic 
consequences. 
 
Mission Relevance 
 
This project directly contributes to the DOE and LLNL missions in climate-
change research by narrowing uncertainties concerning the fundamental 
physical processes in the climate system and our ability to simulate climate 
variations. 
 
Accomplishments and Results 
 
Initial work focused on studying the benchmark problems designed by Leith 
confirming the linear and nonlinear properties of the correlation model and 
ensuring proper model set up for evaluation. At this point, the project 
ended; the PI left the laboratory. 
 
Proposed Work 
 
This project will not continue in FY2006. 
